Between the second semester of 2009 and the first semester of 2011, camera traps were set up in conserved and disturbed habitats in the Otún Quimbaya Flora and Fauna Sanctuary. From a sampling effort of 2,066 camera-days, 673 photographs of 157 independent events were obtained for eight species of wild mammals and a domestic one. Their activity patterns were mainly nocturnal even for those species reported as diurnal. The impact of human interference and exotic species was evident for two species: Tapirus pinchaque and Cerdocyon thous. The former was observed below its altitudinal range with activity patterns mainly crepuscular and nocturnal. The second was observed in the same habitats where domestic dogs were found, with activity patterns mainly crepuscular and nocturnal. These findings suggest that both species have altered their activity patterns. Actions must be focused on decreasing the interaction of these mammals with humans and domestic dogs.
Introduction
Information on medium-and large-sized mammals that inhabit protected areas in Colombia is increasingly necessary to promote actions aimed to their protection, both at the regional and national scales (Springer et al. 2012 , Gonthier & Castañeda 2013 . Currently, the Otún Quimbaya Flora and Fauna Sanctuary (SFFOQ) has research (Arredondo 2008) and monitoring (Ramírez et al. 2008 ) programs as part of its management activities. This endeavour requires a comprehensive identification of mammal species and their activity patterns; however, there are no updated and extensive inventories or monitoring programs, other than a checklist of Colombian mammals (Alberico et al. 2000) , presence reports of some species for the Colombian Central Andes region (Sánchez et al. 2004) , as well as for the Otún river basin (Lizcano & Cavelier 2000 , Lizcano et al. 2002 , Lizcano et al. 2006 , and former studies not monitoring based (Morales-Jiménez, 2002 , Guerrero et al. 2004 . As a result, the information available for SFFOQ about diversity of mammals and their activity patterns is scarce.
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Bogotá Additionally, monitoring mammal diversity and activity patterns is important due to the relationships of these animals with anthropogenic dynamics, as supported by evidence outside and inside protected areas affected by human presence (Ordeñana et al. 2010 , Lira-Torres & Briones-Salas 2012 , Gonthier & Castañeda 2013 , Lynam et al. 2013 , in agriculture lands near forests (Cove et al. 2013) , in interfaces between rural and urban areas (Abi Said & Amr 2012 , Saito & Koike 2013 , as well as in relation with the presence of exotic species (Ordeñana et al. 2010 , Lenth et al. 2008 . Therefore, monitoring species community diversity and activity patterns are fundamental aspects when evaluating species vulnerability within a protected area.
This is a key aspect in those areas where the interface between well-conserved habitat of protected forest covers and less-conserved habitat with the anthropic occupation show different levels of disturbance. This evidence is essential to predict changes in populations and communities in space and time, as well as to identify the threats they face (Salom-Pérez et al. 2007 , Ordeñana et al. 2010 , Sathyakumar et al. 2011 , Gonthier & Castañeda 2013 , Saito & Koike 2013 , in order to implement timely and appropriate management actions (Sathyakumar et al. 2011 , Lira-Torres & BrionesSalas 2012 , Saito & Koike 2013 .
Our study was aimed to monitor mammals with the use of camera traps, in order to confirm the presence of and large and medium mammals (weight > 1 kg ; Tobler et al. 2008) , to estimate their numbers and to identify their activity patterns in two habitats in the SFFOQ. This information is crucial for the proposal of management actions considering the size of this protected area.
Materials and Methods
The SFFOQ (4° 43´ 42.08´´ N -75° 34´ 38.77´´ W) is a National Protected Area of approximately 410 ha, located 16 km from Pereira, in the Department of Risaralda, on the western slope of the Colombian Central Andes, in a region known as the Colombian coffee-growing area. Ecologically, it lies between sub-Andean and Andean forests with altitudes ranging from 1,750 to 2,250 m. The average temperature is 17 °C and average precipitation is 2,638 mm (Parques Nacionales, 2007) . The surface of the SFFOQ is predominantly mountainous, with numerous wetlands and waterways, including the upper basin of the Otún River. Vegetation cover is comprised of two distinct groups of secondary forests: unaltered old forests and natural secondary forests. Vegetation structure and composition is the result of forest clear-cutting for cattle grazing purposes. Natural secondary forests may border with areas of open grasslands, patches of oak woods and in some cases, main roads. Areas around these natural secondary forests have been used to grow exotic species such as urapán (Fraxinus chinensis), a tree established more than 20 years ago, and other plants like the Colombian oak (Quercus humboldtii). It is in these areas of the SFFOQ where anthropic occupation is prevalent. Regenerating vegetation is predominant in these areas including alien species such as the white ginger lily (Hedychium coronarium) (Guerrero et al. 2004 , Parques Nacionales, 2007 . Areas with secondary, urapán and Colombian oak forests offer well-conserved habitats, while areas where regenerating vegetation is associated to anthropogenic occupation, offer less-conserved habitats. The Colombian mammal inventory (Alberico et al. 2000) and the Management Plan for the SFFOQ (Guerrero et al. 2004 ) report 30 small, medium and large mammal species, excluding bats. Some of these mammal reports are based on observations not linked to a monitoring or management plan, or to any conservation action. (Figure 1 ). Each camera trap station was equipped with a passive motion sensor WILDVIEW ® Infrared Xtreme camera, 1 GB SD memory, and a 12 V portable battery, located 50 cm above ground with a 10-degree inclination according to manufacturer's recommendations, and programmed to shoot a maximum of six photographs, in order to increase the capture of species images. Sampling was carried out for 49 days in 2009-2 (July-December), 60 days in 2010-1 (January-June), 30 days in 2010-2 (July-December) and 30 days in 2011-1 (JanuaryJune). During 2009-2 and 2010-1 a total of 14 camera trap stations were active (9 SF, 1 UF, 1 OF, 2 RvFa, 1 RvCo); during 2010-2 a total of 11 camera trap stations were active (7 SF, 1 UF, 1 OF, 1 RvFa, 1 RvCo), and in 2011-1 a total of seven camera trap stations were active (3 SF, 1 UF, 1 OF, 1 RvFa, 1 RvCo). During sampling periods, cameras were active 24 h and were checked every five to seven days to collect data and verify their correct operation. Sampling effort was calculated as the number of camera trap stations per number of sampling days, following Srbek-Araújo & Chiarello (2005) .
Data analysis: the data of each photograph were processed using the open access software Camera Base version 1.4 (Tobler 2010 ) because of its convenience for sorting and processing the data, while these are downloaded. Photographs 1) taken on the same date with 30-minute time intervals, and 2) taken at the same hour and date for different individuals of the same species and for different individuals of different species, were considered independent events following Yasuda, (2004) , MonroyVilchis et al. (2010) , Abi-Said & Amr (2012) , and Lira- Torres & Briones-Salas (2012) . After randomizing the sample 1,000 times, independent events were used to calculate the species accumulation curve following Melo et al. (2012) . In the curve, the addition of new species was a function of the number of sampling days per active camera between the second semester of 2009 and the first semester of 2011. We calculated the number of observed species (Sobs Mao Tau), the number of expected species (CI Upper Bound and CI Lower Bound 95 %) and the non-parametric estimators for expected species richness (Chao 1 Mean and Jack 1 Mean). These analyses were performed using open access software EstimateS version 7.52 (Colwell 2009 ).
For every species with 10 or more independent events (≥ 10), as well as those with between 5 and 10 independent events, and in any IUCN category of risk, we recorded their activity patterns whether crepuscular, diurnal or nocturnal, for each 24 h cycle following methodologies of Tobler et al. (2009 ), Ordeñana et al. (2010 , Bridges & Noss (2011 ), Lira-Torres & Briones-Salas (2012 , Lynam et al. 2013 , Ramesh et al. (2013 . Independent events of species observation and species activity patterns were analysed using Statgraphics Centurion XVI (StatPoint Technologies 2012). Additionally, for activity patterns, circular statistical tests were performed in Oriana 4.02 (Kovach 2011 ) to find differences between crepuscular, diurnal and nocturnal 
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Main Road River activity patterns, as well as an average hour of peak activity patterns following Pérez-Irineo & Santos-Moreno (2014) and Gessner et al. (2013) . To do this, photographs were plotted on a circular scale with 24 hourly sections, with the total length of the circular axis representing a day. Table 1 ).
The total effort was 2,066 camera days. The species accumulation curve showed that the number of wild mammal species represented 73 % of the calculated local diversity (Figure 2) . Nevertheless, when it is compared with that reported by Alberico et al. (2000) for this region it is only 42 % of it, as well as 44 % of that listed in the SFFOQ Management Plan (Guerrero et al. 2004 ) ( Table 2 Activity patterns: Activity patterns were recorded for C. l. familiaris, C. thous, C. paca, D. novemcinctus, D. punctata and T. pinchaque. Canis l. familiaris presented activity mainly between 15:00 and 3:00 hours, with an activity peak near 21:00 hours. Cerdocyon thous presented activity mainly between 18:00 and 0:00 hours, with an activity peak near 01:00 hours, similar to C. l. familiaris ( Figure 5) . Cuniculus paca had periods of activity in the early morning and at night, with an activity peak just after 22:00 hours. Dasypus novemcinctus was recorded between 19:00 and 03:00 hours, with an activity peak near 23:00 hours. Dasyprocta punctata was recorded between 06:00 and 18:00 hours, with an activity peak near 16:00 hours. Tapirus pinchaque was active mainly between 18:00 and 03:00 with an activity peak near 21:00 hours (Figure 6 ). Table 2 . Large-and medium-sized mammal species (> 1kg) reported for the Otún river basin and the western slope of the Central Colombian Andes; Department of Caldas (Alberico et al. 2000) , as well as by locality (Sánchez et al. 2004 , Guerrero et al. 2004 , present study 2009 (Figure 7) .
Discussion
Presence and number of species: We reached a species diversity percentage of 73 %, which is higher than other studies, probably because the estimated curve is a statistical average of species aggregation based on observed species (Colwell 2009 ). According to the expected species richness estimators and the observed species number, peak richness values are expected at about eleven species. In 2011, despite a reduction of 50 % in the number of cameras due to malfunction, four of the total eight wild species as well as C. l. familiaris were reported. After nearly 200 days of sampling, the curve grew and the upper limit for the observed species revealed that the capture effort must be increased. This finding agrees with that of Tobler et al. (2008) who found that regarding the effectiveness of camera trap inventories, a 70 % of community richness is attained with 1,000 to 2,000 camera days when sampling in an area of 50 km 2 . With this effort we recorded 42 % of species reported by Alberico et al. (2000) for this region, 44 % of those listed in the SFFOQ Management Plan (Guerrero et al. 2004 ) as well as five species not reported by Sánchez et al. (2004) for the Central Andes. Reports of C. l. familiaris were related with human presence near SFFOQ and are due to people keeping dogs as pets thus violating rules established by National Parks Authority. Dog presence represents a big issue since they prey native mammals and are disease carriers.
The low densities of other species compared with data reported for SFFOQ by Alberico et al. (2000) and Guerrero et al. (2004) could be attributed to various reasons like their wide habitat range, inaccurate identification by protected area rangers, very specific habitat requirements, arboreal or aerial locomotion, size smaller than 1 kg, and finally the sampling design and the area covered. Springer et al. (2012) for Puma yagouaroundi report that these species have wide habitat ranges. The SFFOQ could be an area frequented by them in their wide movements, making their densities naturally low. However, two noteworthy species were found: T. pinchaque and L. pardalis, species with wide habitat ranges as reported for the former by Lizcano & Cavelier (2000) and for the latter by Springer et al. (2012) . Additionally, for T. pinchaque there is evidence that its movements are a response to human presence in Parque Regional Ucumarí (PRU), an area near SFFOQ where it has been reported frequently (Lizcano & Cavelier 2000) . This study shows that T. pinchaque remains constant since 2009 and frequents SF covers in SFFOQ.
In the case of inaccurate identification by protected area rangers, C. paca is not reported in the SFFOQ Management Plan (Guerrero et al. 2004) or by Sanchez et al. (2004) . Instead, they report C. taczanowskii, an inaccuracy that may have occurred 
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http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum because of the similarity in their altitude range and their overlapping zones. This and the fact that rangers do not recognize very well their morphological characteristics (fur with 3 to 5 rows of several white spots, more than C. taczanowskii), cause inaccurate identifications. Record evidence helps to confirm that it is actually C. paca and not plant species that comprise its diet (Osbahr, 1999) . These two evidences support the fact of rarely seen individuals of this species here. In relation to arboreal or aerial locomotion, or sizes smaller than 1 kg, the only species with these characteristics reported in our study was Didelphis marsupialis, which is common in these kinds of plant covers. Related to this camera trap is not a very good method for sampling smaller species (Srbek-Araujo & Chiarello 2005).
Finally, the sampling design and the area covered probably affected the results. Melo et al. (2012) concluded that increasing the sampling area and including a greater number of plant covers would attain a better estimate of species diversity. In this study, the SFFOQ area is small compared with those of other studies, especially for the detection of species with wide range and specific habits. Malfunction of 50 % of the cameras due to weather conditions as well as the size of the study area may have caused some species to remain undetected despite the intensive sampling effort, as it happened to Lira-Torres & Briones-Salas (2012). They covered approximately 30 % of a protected area with plant covers in good conservation status. In our study, 140 ha were covered representing 38 % of the SFFOQ.
Activity patterns: Nocturnal and crepuscular activity patterns of C. thous showed consistency in their occurrence in areas where human and C. l. familiaris presence were more constant. As seen in pictures in this study, they found many food waste resources, different from its natural diet. As an omnivorous species, it can eat small rodents and marsupials as well as plant seeds (Macdonald & Sillero-Zubiri 2004 , Delgado & Zurc 2007 , Rocha et al. 2008 ) and, when available, they forage food waste (e.g. composting in RvCo). The same opportunistic behaviour was observed by AbiSaid & Amr (2012) in red foxes (Vulpes vulpes). This canid genus, similar to Cerdocyon and widely distributed in Europe and North America, showed that it can combine food waste with its natural diet. Saito & Koike (2013) noted the same behaviour in carnivores and omnivores in urban areas associated with forests in Tokyo (Japan). Additionally, abundant records of C. thous are evidence of its gregarious and stable relationships too (Ralls et al. 2001) . These canids generally find permanent mates and remain in habitats that offer good resources. Once their offspring reach adulthood they return to the same place, as noted by Macdonald & Sillero-Zubiri (2004) .
Like other canid genera, they can tolerate human presence as found by Ordeñana et al. (2010) for coyotes (Canis latrans) and by Abi-Said & Amr (2012) for red foxes (Vulpes vulpes). In the case of species such as C. thous and canids in general, Lenth et al. (2008) , Torres & Prado (2010) , as well as Abi-Said & Amr (2012) agree that these species change their habits from diurnal to nocturnal as a result of pressures generated by human settlements and the introduction of exotic species. Both of these pressures exist in the SFFOQ; there is the presence of human settlements, and the confirmed presence of exotic species such as C. l. familiaris, which had crepuscular and nocturnal habits, causing interference or maybe competition for resources with C. thous. During the time of the study, C. l. familiaris showed high activity patterns that clearly generate interference with activity patterns of C.thous, probably causing alterations in its behaviour. This idea is supported by Lenth et al. (2008) , who detected levels of alteration in activity patterns caused by domestic dogs over species like grey foxes (Urocyon cinereoargenteus). Sime (1999) warns about the negative effect of C. l. familiaris on foxes in general and Ordeñana et al. (2010) found that where human activity is http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum concentrated, other carnivores were displaced. Additional evidence suggests that the same occurs with other mammal groups such as small wildcats, which are forced to modify their nocturnal activity patterns in areas subjected to human pressure (Lynam et al. 2013 ).
This study reports T. pinchaque individuals below the Ucumarí Regional Park, where this species has been observed most frequently. There are no permanent records of this species in the SFFOQ before 2009; records in our study persisted until 2011. Lizcano & Cavelier (2000) and Lizcano et al. (2002) reported this species at altitudes of 2,000 m and higher, with activity patterns diurnal and nocturnal, but mostly nocturnal when exposed to human presence (Lizcano et al. 2006) . In our study, T. pinchaque was observed mostly late at night and was significantly crepuscular and nocturnal. The photographs of this species within the SFFOQ obtained during the sampling period were atypical and may indicate a shift of this mammal to the SFFOQ, as a consequence of human presence. Lizcano & Cavelier (2000) support this assertion; they indicate a movement of tapirs from paramo (a high Andean ecosystem) towards lower altitudes, stimulated by the development of farming and livestock grazing areas associated with human settlements. Carbajal-Borges et al. (2014) confirmed the influence of anthropic intervention on the activity patterns of Baird's tapir (Tapirus bairdii). For them, this species showed mostly crepuscular activity and diurnal activity in areas providing the animals with a highly protected habitat. In Mexico, Lira- Torres & Briones-Salas (2012) found that in an area where subsistence hunting was practiced, T. bairdii presented nocturnal and crepuscular habits. It was suggested in a study by Cove et al. (2013) and supported in this study by the abundance of photographic records that an increase in human presence may compel a high number of infrequent species to move to and concentrate in areas that provide them with suitable habitat. This suggests that T. pinchaque might be concentrated in dense cover areas (SF) within the SFFOQ possibly to avoid human presence. Conditions in the SFFOQ may offer some protection to tapirs, but this species is losing high-quality habitats in larger protected areas near the SFFOQ most likely due to anthropic pressures.
Authors such as Cove et al. (2013) contend that species of the genus Tapirus are very sensitive to changes in their habitats. This may put them at risk as populations of large herbivores are among the first species to be threatened when their habitats deteriorate. Given the high conservation value of T. pinchaque, it is imperative to validate to what extent the SFFOQ provides this species protection or shelter, considering the pressures it endures. Conclusions by Cove et al. (2013) support this idea.
Cuniculus paca was present in well-conserved covers with little disturbance (SF and OF), coinciding with studies by Kays et al. (2009) The first three studies classified it as a species of nocturnal activity patterns, in coincidence with our study, where we found a significant nocturnal activity pattern.
For D. punctata we found a significant crepuscular and diurnal activity. Dasyprocta punctata and C. paca were recorded in the same covers (SF and OF), the former during the day and the latter during the night. These species may be sympatric but their habits are different. Even though both rodents live in the same plant covers, they carry out their activities at different times of the day; therefore, they do not compete directly for resources. These activity patterns have also been reported by Kays et al. (2009) in Barro Colorado (Panamá) and by Jiménez et al. (2010) in Peruvian forests. Dasyprocta punctata is highly successful in tolerating anthropic interventions; because of its diurnal activities, it is frequently exposed to humans (Lira-Torres & Briones-Salas 2012). The main author of this paper had evidence of this since he has sighted individuals of this species on the road that crosses the SFFOQ, on trails in the La Selva Biological Station and the Golfo Dulce Forest Reserve in Costa Rica (Jiménez 2001) , as well as in urban areas in Santa Cruz de la Sierra (Bolivia).
Dasypus novemcinctus was the fourth most frequently photographed species. On the contrary, Monroy-Vilchis et al. (2010) and Gonthier & Castañeda (2013) obtained limited photographs of this species; they attributed their results to the low sensitivity of camera traps due to the small size of these animals. Reports by other authors, such as Lira-Torres & Briones-Salas (2012), described D. novemcinctus as an abundant species. The abundance of photographic records in their study was a result of the height at which the camera traps were placed (40 cm above ground). According to them, this increased the likelihood of detecting these small mammals. In this study, the cameras were placed 50 cm above the ground and slanted slightly downwards, possibly improving the detection of D. novemcinctus. It was recorded sometimes in pairs, and in habitats with and without anthropic intervention. This finding could indicate the high adaptability of D. novemcinctus similar to that found by Jiménez (2001) who reports a relative high abundance of this species in habitats with and without anthropic intervention in the Golfo Dulce Forest Reserve (Costa Rica).
Finally, most of the photographs were taken between 19:00 and 7:00 hours. During this period of night and early morning, the animals were mainly seeking food resources or foraging. This evidence supports Monroy-Vilchis et al. (2010) , Lira-Torres & BrionesSalas (2012), as well as Lynam et al. (2013) classification of neotropical large and medium-sized mammals as mostly nocturnal. However, at least two of the species reported here, C. thous and T. pinchaque, had significant crepuscular activity patterns too.
Our results show that two mammals in SFFOQ are threatened by humans and exotic species, and it is mandatory to minimize their interaction with these threats. This should impose greater control on the activity of humans in settlements in the vicinity of less-conserved habitats. It is necessary to separate well-conserved habitats from those where the human activity causes impacts.
Conclusions
Our study confirmed the presence of a community of large and medium-sized mammals, as a subset of the diversity of the Otún River basin and Colombian Central Andes. Two species identified here displayed changes in activity patterns, from diurnal to nocturnal, most likely as a result of the increased pressure generated by human activity. These preferences and changes are evident in the case of T. pinchaque, a species with conservation priority, which moved into SFFOQ well-conserved habitats. Also evidencing this situation is C. thous, a very adaptable species found in less-conserved habitats and tolerating the presence of domestic dogs.
